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Zoronto, Ontario, 
Hebruary 26th, 1923. 
Hydre-Mlectric Inquiry Voumiasion, 


Us De Gregory, eqs, Chairman, 
fORONT 0, Ontario. 


Mr. Chairman and Gentlemen ;- 
In accordance with the letter to your Commission 


under date of Sovenber ort p oomfirmation of the general in- 
stractions under date of Nr Sth, "1922, a study has beon made of the 


engineering economies of the Severn Syatem of electrical generation and dis~ 
tribution operated by the Mydro-ilestria Power Commission of Qataries She 
work has been done under the direct persons) supervision of Mr. Frederick 3, 
Brown, Ms See, MellsIeGs, @ partner in the firm of Walter J. Francis & Company, 
im accordance with your instructions. 

The sabjeat has been discussed with Mr. Sommiasioner H. As Sona in detail, 
and, generally, with Mr. Bower, the Seeretery of your Commission, and constant 
sommnication hus been maintained with the officials of the Hydro-Electrie 
Power Commission of Ontario. 

The reports of Bewars. -rleg, Waterhouse & Cos have been used as the basis 
ef the fimaneial figures given herein, and reference has boon made to the 

\ reoords of the Hyiro-Zlestric Power Commission of Ontario where it was necessary 


to do so to prepare the diagrams. 
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(2) 


Tt is understood that it is not within the seope of the instructions to 


examine into any of the legal aspects of the Syatem nor disauss any of the 


Acts of the legislature relating to it. 


The necessary technies] data haa required sonsiderable preparation, as 


mich of it is only avaliable in the operating yveoords or the Hydro~Vlestrio 


| Power Commission of Cntarto. Whe printed reports contain » part, bat these 


have had to be eupplemented by interviews with varlour offinials, and hy 


eearehing the volumineis records both at the heed office in Yoronte and else- 


where. | 


The general plon under which the report of the studies fe presented 


may be outlined as tories ( O }? Y 3 


(1) 
(2) 
(3) 
{4) 
(5) 


(6} 


(7) 


(8) 


A short review of the history and evolution of the Upetem. 

& brief physical description ef the Gyatem. 

A brief diseassion regurding the characteristies of the local market. 

A dissasaloa of progressive aapital cesta. 

Statiatioa resarding weanean revemmes for various classea of 
servieoe with dievaasion thereon. 

Statistios regarding progressive operating costs and fixed aharges 
With disqussion thereon, 

Statiatias showing presressive and accumulated defiaits or ecoptasion 
with diseassion thereon. 

Analysis ef progressive opersting records and of unit revenues por 
kilowatt~-hour and per horse-power per annum and of unit sests 


per kilowatt~hour and per horse~power per annum. 
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(9) A brief discassion of the various important points concerning 


The report included herewith as pages 4 to 58 inalusive refers in detail 
to that portion of the activities of the Hydro-Hlectric Power Commiasion 
_ known aa the Severn Syaten. eferences are mde to the possible inter-con- 
usotion of this System with other systems. 
Through the report diagroms have been included in the order of the text, 
while the map included as a frontispiece shows the System generally and its 
geographical relation to all the other systems operated by the Hydro~Hlectria 
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SEVERE SYST 


Frederick 5. Brown, M. So. 


The Severn System had its ineeption when the Hydro-Zleatric Power 
Commission of Ontario began supplying the two towns of Midland and Penetang- 
uishene with power parshased from the Simeoe hallway end Pewer Company. 

in September 1909, the Simece Hallway and Power Company of Midland 
secured a Orown lense pe pin > Gevelop power at the Big Chate on 
the Severn liver to the LOE a site, the object being to trane- 
mit power to the tome of Hidlend and Penetanguishene. The Big Clute gonerat~ 
ing station was built by this Company and wae pat inte service in 1911. | 

The Hydro-Zlectris Fowor Commission, in November 1:10, made a survey and 
estimated the cost of power supply to Midland ond Penetanguishene, and then 
made a eontreat with the Simeoce Railway and Power Company to purchase the 
power required for these two towns. Having built the necessary transmission 
lines and distributing stations, the Commission begen to supply powr in July 
1911. 

By the ond of the year 1915, the mumber of manictpalities served with 
power purchased fyvom the Big Ohate plant had inevenned to seven and the power 
demand had more than doubled, ond at a meeting of the lydro-Klectric Power 
Commission held on March 24th, 1914, the purchase of the Six Chute plant was 
considered, As a result, on dune 50th, 1914, the Commission purchased from 
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the Simcoe Railway and Power Company, its power development situated at Big 
Chute on the Severn River, torether with ite traremission linee and distribut- 


ing stationse — 
The Order-in-Council permitting the purchase was dated June 17th, 1914; 
it set the purchase price at $475,000 and covered the following: 


“(1) The taking over of the property, frenchises, easements and lease= 
hold rights covering the development and operation of the water-power known 
as the Big Chute, and located upon the Severn River in the townships of 
Machedash and — in the Province of Onterio, and which are now held by 


the said ¢ 
“(2) The caking over of power development works and plant and appurten- 


ant structures of the Big Chute. 
(3) The taking over of a1] transmission lines and sub-stations now 


owned by the said Company. 
"(4) The taking over of the power site ot Port devern now owned in 


fee simple by the said Com . ofr th any lends, riparian rights and 
privileges or easements t rewith and necessary for the purpose | 
of the power development exert such lands therefrom as the — 
Sovernnent may require for the Trent Valley Canal. 
"(5) The taking over of such works, assete, easements, tewnensaens 

real property end rights, equipment and chattels, now held by the said 
Company as may be owned and controlled by them and necessary for the pure 
poses of the Gommission for the sum above numed. 

"(6) The mthority to further develop the water powers at tho Big 
Ghute, and at Port Severn to full capacity when the necessity for doing so 
shall arise, and to purchase all necessary material and equipment in con~ 
nection with such may eLognent.® 


che Com=ission acquired the urea tke, subject to the electrical power 
contracts of the Simooe Raliway and Power Company with the Villiage of Victoria 
Harbour, the VYicteria Harbour Lumber Company, the mt of ori ia and the 
Marconi 8 sd Company of Canaia, and agreed to carry ont the contracts in 


accordance with the terms thereof. 


On October Ist, 1912, Mr. H. Ge Acres, Hydraulic Engineer of the Hydro- 
Electric Porer Comsigsion of Ontario, bad reported to Sir Adan Beck (then Mr.Bedr). 


giving a detailed valuation of the system of the Simcoe Railway and Power Company, 
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‘ 


and naming the sum of $400,000.00 as an outside purchase price, but this figure 
apparently did not include the undeveloped power site at Port Severn which was 
owned in fee simple by the Companys MOLI co ae 
Zhe actusl cost of the properties, apparently snotoding the Port Severn 
site, as entered in the records of the Rydro-tloctric Power Oonmission is tein 
as $475,355.01. The following table shows an itemized comparison vetwoon the 
estimate of October 1912 and the cost as at dune 1914. | rae 


HebeP es Cost 
items teal Spi _ Valustion as at 
Big Chute generating plant with step-up 
on grail $231,000,00 $225,516.01 
Transmission 91,000.06 96,471.00 
Distributing ve ae (me ja)’ be x 21,000,060 24,556.00 
Victoria Harbour System, ( iptori 
Harbour prior to October Slst, 1915) EO ES 4,800.00 


Miscellaneous’ and Pha rameniipi 
Rotals. $400,000,00 $475,985.01... 


The item for miscellaneous and intangible coats apparently includes in. 
the purchase price the Port Severn aite not originally included in the 
valuation, the leasehold rights at Big Chute and the unexpired power contracts 
ani franchises then held by the Companys 

Previous to the acquisition ef the Big Chute plant the Commission had 
purchased a1] the power for the Jevern System from the Simcoe Railway and 
Power Company from the Big Chute plant. ‘Since the date of purchase of the 
plant, the power required has been generated at the Big Chute plant and 
purchased from the Eugenia and Wasdell's Systeme. 

In 1914, seven municipslities were taking power from the Commission, and 


this number has steadily increased until at October Slat, 1921, seventeen 
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municipalities and three other customers were supplied. A list is given on 
page 13. 
With the exoeption of the agreement with Victoria Harbor, the electrical 


| ‘power contracts in force at the date of yarchase of the Simooe Company prop- 


erties were superseded by new agreements providing for the mumisipalities 


essuming their proportion of the eapitel acest of the newly soquired properties. 


ee COPY 


The Severn System supplies the territory in the northern and eentral 
portions of Simooe County, between Georgian Bay and Lake Simooo, the power 
being obtained from a hydro-electria plant rated at 4,690 horse-power oupacity 
at 30 per cent. power factor, situated on the Severn Hiver at Big Chute, nine 
miles from its mouth. 

The map included as a frontispiece showa the whele of the transmission 
system of the dydro~Slectria Power Commission, with the leeation of generat~ 
ing stations, high voltage transformer stations, high voltage transmission 
lines and low voltage transformer stations, clearly indicated, and shows the 
various systems in their relation to one another. ‘The tinted portion of the 
map indicates the Severn Syste. 


she map included as page 3, shows the Severn System on « larger seale 
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than the frontispiece and gives also the names of the principal centres son- 
cerned. It shows also the Lugenia and Yasdell'’s Systems which are intor~ 
connected with the Severn System for convenience and economy of operation, 
these three systems toguther being know in the records of the hydro-ilectria 
Power Commission of Ontario as the Combined Northern Systems. 

. Speaking generally, the Severn System consists of a hydro-electric gener~ — 
ating plant at Big Chate on the Severn iver, tie lines to permit the inter 
change of power batween the Jevern, Bagenia and Yasdell’s Systeme, and trans. 
mission lines and distributing stations feeding seventeen mainiocipalities, and 


ih 


some rural lines. 


The Sig Chute plent is the only generating station ea the Severn Syatem 
at present orned by the Hydro-Jlectria Power Commission of Ontario, 

This development is loqwted on the Severn iver about nine miles from 

| the mouth and ingludes dams at the head of each of the three ahaunels inte 

which the river divides at this point. ‘The dam at Big Chate, the principal 
point of Qischarge, is fifty feet long and eighteen feet high, conatrected of 
sancrete pliers and sills with stop-loge ond spillecrests. Fretty Channel dam 
is of somewhat similar construction, with no spill-erest. Lost Chamnel dem 
is in 3 marrow gorge and is of concrete and contains one spill-wey, Bear Big 
Chute dam a oumal $2 feat wide and 500 feet long has been gut through the 
rook and leads to » forebay, from which at the present time the water is gare 
ried through two nine-foot penstoaks, 150 dnd 179 feet long respectively, to 


wink tocian’: Knghenttia alt te inint ott tale eetiga 
La van dane anniv a tausiisesnier adieu aie ae re 
seotéunge 10 ‘anes ben euennarne a asi ti aie a 
omtoatinriiy wilt Ye simcer add a2 arosl gated soxktonot weave eerul? galt 
ammeter atadtsek Roaldew.) vat 20 obvated L@ meee dma toHO 

| resi oliseotenorhyl & 20 oteteame eadey mvevot alt yesevenG aatiaay) : 
wrote! odd dheeteg 0 ateht OL? ,xOvil wvevel ont mo ote pit te tant gee 
sacms hes aaotayls*Xdebeak ns alae ons lt sed ron 10 eRe 


bow, eeodtRipghobicner soptoeves gulbewt aolfude gatdudiuteth ieee 0 tL sotente x“ ¥ 


Y9oo. 


sooghi Lame om tg | 


motors cxbwat dt a9 cobdade webtetieny pie oft at teak obet0 gid eat Peete 
solute te worn tion? newer olitootinocingl odd we beep a 
atone? ‘eotier aah tide 941k euww—l wi? ao he teoos mt fromgolored tat 


<witat efeuniade deur? a? 20 Mowe Wo bom oat +o aaah sshosgeat bees Stns wd e * 


boatontxg eal? , eiteatd et ja web oS «teteq abit ta, nenevih evi ede dike 


i hatowrtonee atta tok media be tu ys fgets gees Pr Lagnadosth Yo tateq ae 3 
tab Locixa® (Ie .eIontnmLityD. baw anol~qote cote atte hen weedy ebeeatt 


wath Lommat) tec) etrotemt tga ext fadw roster tonre elders saebmame 20 ak 
Oh tosh yarn Las ond natodnne bus edocinae 20 af nent oniom worsen a at ot 
ith deiner tos avod wad geod dost OCS due ebw toot MB Lanag mb oom 
tee ah Yedoe ot omtt. dmenete off to dotdet eott qeioxo: a d¢ abesl bie #01 


ad pylovttoeges: yatt teen OTL how C8L ,wteadanng doot~usle owt synod? bebe 


WALTER J. Francis & ComPaNy. 


Copy For EncLosure To Mr. Je Allan Ross, 


(20) 


the conerete power house where a 56-foct head is available. ‘the second of 
these two penstocks was installed in 1914, 

The original equiyment consisted of three 1,300 horse-power turbines, 
each direct-connected to a 900 K.V.s., S-phase, 60-cycle, £,200-volt, horizon 
tal type generator, with two independent 190-kilowatt exciter units, ond six 
600-Kilowtt station transformers stepping the voltage up from 2,200 te 25,000 
volts. 

This station was put into service in 1911, being then the property of the 
Simooe Hailway and Power Company, tut in 1914 it “as purchased by the Hydro- 
Zlesctric Power Commission of Ontario to supply power to the Gevern System. on 
account ef the rapid tnoredge, of dhol Peay on the Severn System, it became 
necessary, early in 1917, te proseed with the extension of the Big Chate gen- 
erating station. “he second steel penstock, 9 feet in diameter and 170 feet 
jong, Was purchased from the Dominion Bridge Company of Montreal. A double 
runner, spiral case turbine of 2,300 horse-power capacity under 56 feet head, 
running at 300 revolutions per mimte, was supplied by the Weliman-Seaver- 
Morgan Company, and two 66-inch gate valves were installed, and a 1,600 K.T.de, 
S-phase, 60-ayele, 2,200-volt, horizontal type generator wis purchased from the 
Canadian General Hleetrie Company, ent finelly put into commercial service on 
danaary 25th, 119. 

The original capacity of the plant, in accordance with the rating of the 
Hydro-Zleotrio Power Comission of Ontario, was about £,900 horse~power at 60 
per cent. power factor, while the present sapsalty is about 4,600 horse-pewer. 

the balance of the power required for the Severn oystem is purchased from 
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adjacent systems as desoribed below. 


Towanie the middle of the year 1916 the load on the Sig Chute plant 
exoveded ite normil capacity due to thy incresse of the power demand of the 
manicipalities on the Severn Syntem and eapeoislly due te the requirements 
of the municipality of Orillia. Thie municipality had e contract with the 
Eydro-Elestric lower Commission of Ontario to supply the Grillie Sater ond 
Light Commission with power, when such was required to supplement the supply 


from the Orillis pein ode ePyYree at tagged Sapids about ten 
miles up the Severn Liver g Clate. 


To assist the Big Chute station it was desided to construct a tie line 
between it and the Yasdell’s Yalla station on the Vaedell’s System, so that 
the excess power of the Yasdell’s station, which «as only lightly loaded, 
might be supplied to Orillia, A single cirenit, 22,000-volt line of Ho. 1/0 
eluminum, seven miles in length, wan erected betwen the Yasdell’s power houge 
and the substation of the Orillia Comission located at Longford, north-east 
of Orilliz. The tie line between the *asdell's and Severn Systems was com~ 
pleted by utilising the existing 22,900-volt lines of the Orillia Commission, 
which had alresdy been in service for sume yeam from Longford to the Oriliis 
switching station near lagged Sapids and thence to the Big Chute plost. 

The two meuneatine stations at Big Chute and at “asdell's Falls were 
placed in normal parnilel operation on July 24th, 1916, and the Sasdeli's 
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station then supplied prastioally all of the Orillia load previcusly taken 
from the big Cuate station by the Orillia Comission. ‘wo impartant objects 
- Were guined, the Wasdoll's station was lesded to = point of economical cpor- 
ation and the load on the 5ig Chute station was reduced, 

fhe power supply of the Sevorn System was further augmented in 1916 by 
the paralleling of the Mugenia Falls station with the Big Ghate etation, This 
Was accomplished by the erection of n 22,900-volt tie line on Bo. 1/0 copper, 
twenty-four miles long, between the Bugenia Falla power house and the Colling- 
wood distributing station on the Severn System. Power from the Sugenta System 
was first supplied to the Severn Systex on Ostober oth, 1916. 

The Orillia Conmiset Gate Goped piakt at Segged hepida on the Severn Kiver 
about ten miles above big Chute was pat into service in 1901, wt, on asecunt 
of unsatisfactory local conditions, had not been able to deliver fall sapscity 
eontimously. The Orillia Commission therefore made arrangements with the 
Gimooe Bellway and Yower Company for power from the Big Clute plant to ouguent 
the supply from iegged Lapids during certain periods. This contract wes still 
in foree when the big Chute plant was purchased by the Hydro-liestric Power 
Commission of Ontario. iJater, the Urillixu Gommission decided to construct a 
new plant at Owift daplde near Sagged Rapids where there was a satisfactory 
locstion and where a head of 47 feet was available instead ef the 41 feet at 
flagged ispids. Towards the end of 1917 the new plant at Swift Bapide was 
ready for service and the old plant was abandoned, The Hydro-Elestric Power 
Commission of Ontario soon afterwards purchased from the Orillia Coomissiton 
seven and one-half miles of 22,909-volt, single oirsult, three-phase line of 
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Bo. 2 aluminum conductor to form a tie line between the Big Clute plant ond 
the new development at Swift Hapids. 

Regular parallel operation of the lugenia, Big Cmte, Swift apide and 
Waedell’s plants was begun on dune let, 1918, and has thoreafter been contin- 
ued, proving of greut advantage to 211 the systems concerned. 
he high heed and the large lool reservoir capscity of the lugenis 
development make it unusually serviceable as @ pesk load plant. Off-peak 
power from the Severn and “asdell’s Systems which coald net otherwise be uti- 
Lised has been and may be, transferred to the Eugenia System, sllowing the 
Bagenia plant, by operating at a variable loaf, to conserve the stored water 
ond make it available to(supfiy) ppek Mads on the combined aystems, he trans- 
fer of power from one syoten te another is therefore beneficial to al1, and it 
is understood that Neclekanping erelite and debite as between the various 
systems concerned are kept in the books of the Commission. Up to October Sist, 
1920, the electrical power delivered ny ome system to another was anperently 
oharged for on the basis of $25.00 per horse-power, It is stated that in 1921 
it was decided by the Mydro-Zlestric Power Commission that, beginning with 
1921, the interchange of power betwoon these systems “ould be at coct and not 
at a fixed rate. : 

The tie lines to adjacent systems und plants om adjacent systems making 
available to the Severn Systex power from the Orillia, Sagenia and VYasdell’s 
Systems therefore constitute un additional searce of power for the Severn 
System. 

The amount of contimous power available from the Mugenis System for the 
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Severn System is now very smill and practically none has been billed from 
Sugenia during the lust three years, Nevertheless, the Jevern System mikes 
use of the peak onpuoity of the Sugenia plant and the Zugenia System draws & 
sonsiderable amount of off-peak power from the Severn System. 


fhe only undeveloped power site of commergial eapacity on the Severn Syne 
tem is that moor fort Severn on the Severn Alver, a short distance downetreen 
from Big Chute. Some details of this site are given in the table below, the 
date being supplied by the tydya-Blegtuig Power Commission. This power site 
was taken over by the a 20O3 5A Comuiseion with the other proper- 
ties of the Simcoe dnilway end Power Company whon the 21g Ohate davelopment 


Was purchased. 
Data on Undeveloped Power dite at Port Jevern 


le Mame of Kiver CoH OHH ee eneheerrevetoreceuoeetesecs DOVER —- near Port Severn 


and Big Chate. 

Re Drainage ALCDs Square NL1GG scnesevsvevesacnesees &, 2866 
5S. Minimum Presipitation per Anmam in Inches o..+.s. 24.8 

4. Mean lreoipitation per Annmam in Inches ccacrsenvs 32.8 

3, Minimum Mean Nonthly Bun-OLf OeksSs sevaccsnesece 1, 030° 

6. Mean Bun-off POX AMM Col eDe sevescnecsesensvsus 2,690 

7. Minimom Available Head, FOO cessevrnsveunsenessn 12.5 

8, Mean Available esd, WOOT sovsnsenenseeevoevenens BaP 

9. Years of Precipitation Hecords sesovsvensesesnees 1873 - 1916 
19. Years of Guaging EOGUPED sossatvenenesvecsnceennce I91d ~ 1918 

ll. Water Horse-power, WET seoneseveenrenenscereaeee 1,400 

ik. water Storage, Hillion Cablia Feet ssesseassnseven 16,890 


* Estimated minimam run-off as remilated, 
setae niente tena nnmemnectneemence eee neers eee ere 
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In the above table it will be noted that the minimum mean monthly run-off 
ig given st 1,900 quble feet per second, which the engineers of the lydro- 
Electric Power Commission of Ontario estismte to be the miniwam flor from the 
regulation of the river. It is understood that at the present time the flow 
in the river is exvessively low, lake Simeoe being at a very Low stage. It 
Wil alee be noted from the table that the head is given at 12.5 feet. the 
Fert Severn site, being situated near Gloucester Pool, is subject to fiuctue~ 
tiene in the tail-water as lake -aron rises and falls. 

Yor & number of years past there hae been a dam and lock at Port Sovern, 
ballt by the Fadeval Goverment in comection with the Trent Canal works. I¢ 
is stated by tho vent Gafal q22}ofeds hat the normal Lift at this look 1s 
i4e5 feet. When the dam and low were balls, provision was mode in the design 
for the fiture commotion of a power plant at this point, and it ia understood 
that the Uydro-Sleetric Power Jomitssion of Ontario intends to take advantage 
of the partly developed conditions at Yort devern by installing « power dev. 
elopment during the present year. It is stated ty the enginesrs that the 
estimated expenditures for 1922 and 1923 include a eum of $275,900 for the 
development of the power plant at Fort Severn, The dependable power from this 
site with a flow of 1,000 cqubie feet per second, and a head of 12.5 feet, 
would be about 1,200 horse~power, contimuous eapasity, bat allowing for the 
pondage effect above the dam it is likely that a large capacity might be in- 
stalled to advantage. Usving regard to the wnsertainty in the regulsted flow 
of the river, and the local conditions at the site, it in probeble thet from 
1,509 to 1,900 horse-power installed capasity is 211 that might be utilised 
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for commercial service. 


With the single exception of the Swift lapids development of the Orillia 
Water and Light Commission there are no power plants in the district which are 
worthy of note, 

Tn view of the fact that the Swift Kapids plant is operated in parallel 
with the three plants of the Hyidre-leetrio Power Commiseion at Bagenia Falla, 
Sig Chute and Yasdell's falls, a short deseription of the development is 


appended. 
The Swift Hapids ma 8 ig aa om the Severn Liver between the 


Wasdell's ¥alle and Big Chute developments. it is about twenty milen from 
Orillis and is owned and operated by the mmicipality of Orillia. ‘The con 
crete dam forms a part of the Trent Canal System, (Severn Division); it is 
seventy-five feet high and two hundred and thirty feet long with five stop~ 
log sluices each 20 feet wide. rom the northerly end of the dam, three con~ 
orete flumes, 55 feet long and 20 feet by 24 feet in section lesd to wheel pits 
adjacent to the concrete power house, where a head of 47 feet is available. 
Three 2,120 horze-power turbines, each direct-connested to a 1,500 K.V.A., 
S-phase, G0-oyele, 2,500-volt generator, supply power to three-phase, 1,809 
KeVAe transformers which step the voltuge up from 2,800 to 23,000 volts for 
transmission to Orilifa. ‘The plant gives contimous service and was installed 
in 1917 at a stated cost of (114,000, exclusive of the bailding and development, 
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which it 1s understood were constructed by the Federal Government. As already 
mentioned the mimicipslity had, from 1901 to 1917, a plant ef about 1,600 
horse-power gapacity unier a head of 36 to 41 feet at Lsgred Eapids, which 
has now been replaced by the present plont. 

The oaly other privete plants in the district are the following: in 
Alliston, the Alliston Bleatris Light Company has a combined hydraulic and 
steam plant on the Boyne Hiver driving a 60-ichlowatt, 2-phase, 133-cyele, 
1,100-volt generator; in Beeton is o municipal steam plant with an outpat of 
25-kilowatt, single~phase, 40-ayscle, 1,100 volta; and in Tottenham o municipal 
steam plant has an outyat of 47 kilowatts, direst current. 


COPY 


Srongmission Lines. 


Up to October Slot, 1921, the Hydro-ilectrie Pover Commission had ssquired 
or constructed 173 miles of high voltage tranemiseion lines including about 7 
miles of 4,999-velt lines ond ebout 171 miles of 2£2,050~-volt lines forming a 
network supplying the various municipalities, and also connecting together for 
parallel operation the generating etations of the Pugenia, Severn, and Wasdell's 
Systems and the Gwii't Maplds station af the Orillis “ater ond light Commission. 

The trememisaion system is constrasted om wooden poles throughnt ond 
presents mo extraordinary features. Extensions estimated to cost about $190,900 
for each of the years 1922 and 1925 sre said to te contemplated covering mis- 
sollaneous lines and distributing stations and a congiderable extension of the 
rural lines. 
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The transmission lines feed the various municipalities ot low voltage 
through seventeen substations, which are listed in the table bolow, showing 
their voltage end capacity: 


Zable of Transforming and Distributing Stations 


Capacity Voltage 


hocation Pe a ae se Remarics 

Widland 9090 22,909 &,309 * Has 390 K.V.A. synchronous 
condenser. 

Penetanguishene 

Sellingwood 73 * Has S12 KeVaie synchronous 

2 Oh condenser. 

Barrie two-phase on the £,590—v7elt 
side. 

Coldwater $9 

Elmvale 75 

Stayner 100 Supplies Oreemore at 4,990 
volts. 

Vistoria Yarbor 109 

Yau baushene 69 22,900 2,300 

Port MoYi¢oll and 

G.PeKe Zlevater 1,500 22,900 2,500/578 

Camp Borden 376 22,000 2,20 

Cookstow 75 22,000 2,300/575 Oatdoor pole type. 

Alliston 226 22,900 2,200 

Bradford 500 22,000 2,300/576 

Beeton 78 £2,000 2,390/876 Outdoor pole type. 

Tottenham 75 22,000 2,500/575 Outdoor pole type. 

Thornton 25 22,000 2,300/575 Outdoor pole type. 


*These synchronovs condensers are used for power factor 
eorrect ion. 
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Logal Distributing Systems.» 


, 


With the exception of the rural lines there are no municipalities on the 
Severn System in which the Hydro-Nlestria Power Comission distributes retail 
power to the consumers. The Comission agtes as @ wholesale distributer only 
and in all the mmicipalitios the electricity is distributed by the municipal- | 
ity itself or by local commissions in the municipalities. It is anderstood that 
the accounting for 411 of the municipalities ef the devern System is done in 
accordance with the standard weeewdiine Bystom or the Hydro-Eleotric Power Com 


mission, and the details for the various municipalities are given in the Annual 


sense COPY 


The district served by the Severn System is both urban and rural, bat the 
bulk of the load ig in the towns of Barrie, Collingwood, Fenetanguishene ond 
Bidlamde A large block of power ie also supplied to the Canadian Paciste Balle 
way Company for the elevator at Fort MoMigoll. 

The table on the following page gives in detail the number of congumers at 
the end of the fiscal yeur 1921 in the places served by the System, the approx~ 
imate heregnete billed to each place in 1921, the tote] rilomett-hours con 
sumed on the System in 1921, together with the average iseclansinbeniat and average 
kilowatt-hours per consumer. The figures are useful for comparison with other 
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Orillia, which is the largest power consumer in the district, is not one 


of the partner manicipalities regularly served by tho Hydro-Blectrie Power Oom~ 


mission of Ontario, but the Orillia Water and Light Coamission, which has ite 


own plant at Swift liapids, has an sgreement with the Hydro-Zlectric fower Com- 


mission of Ontario pommitting the exchange of power in either direction between 


the Svift Mapide plant of the Orillia Commission and the Eugenia Valls, Big 


Omate, and Yasdell's Yalls plants of the Hydro-llectria Power Cornission, these 


four plants being regularly operated im parallel, and it has been stated in 


recent evidence that the Urillia Commission has supplied to the Severn System 
as mach as 2,099 norse-pofer € jnfudytor gent per kilowntt—hour in one year. 


fable of Market Statiaetics 


Conswm- Percentage Hof. Kilewatt~- Billed 
ongumers to Billed hours HF. per hours 


Maniocipality lation 


‘d 4 


ers ¢ 


Alliston 1,501 370 28.0 133.5 
Barrie 6,876 1,643 25 09 788.6 
Beeton 589 i111 19.1 87.6 
Bradford 907 160 1606 53.0 
Coldwater 663 138 20.8 67.9 
Collingwood 6,016 1,499 2569 859.0 
Cookstown (500) "301 why O28 ee 
Creenore 603 i?z 28.6 46.2 
- Elmvale (590) 172 - 159.8 
Midland 7,129 1,424 20.0 1,215.3 
Feuetanguishene 35,896 492 12.6 769.5 
Fort Heliicoll 614 153 21.7 3767 
Thornton (809) 43 « 12.3 
Victoria Harbor 1,462 135 9 47.4 
Waubaushene (500 } 8 - 23.2 
Cazap Borden 638.2 
C.Feie Elevator 877.3 
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In the Amual Keports of the Hydro-Elestric Fower Commission the letters 
¥. 3B. appear in place of population in the cases of « number of the smaller 
municipalities. In somplling the figures in the Annual leport for total pope- 
lation s round figure of 500 is added for each of these plases. “his muher 
has been included in this report as the population of each of these places in 
obtaining the «verage kilowitt-houre billed per eapita for 1921. 

the average horse-power billed per consumer and per capita, and the average 
kilowstt-howrs per consumer and per capits, are as follows: 

Average Horse~-power Billed per Consumer 0.78 


Average Horse-power Billed per Capita 0-16 
Average Kilowatt-hour Billed per Consumer 2,599 


Average ere) Ee Capita 502 


Since the commencement of operations the grewth of the System has been 
fairly stecdy. ‘The loads on the System were as follows, the figures being 
given in horse-power for the month of Goteber in each year: 1911, 220; 1912, 
G40; 1913, 1,283; 1914, 1,630; 1925, 5,370; 1916, 5,965; 1917, 7,855; 1918, 
6,780; 1919, 6,202; 1920, 6,411; 1921, 6,695. These figures do not show the 
actual peak demands of the System, but they de indicate the growth of the de- 
weni. The figures for 191h, 1916 and 1917 inolude large loads supplied to the 
Orillia Water and Light Gemalssion for wanition work and during the construc- 
tion of the Swift Hapide plent. 

Owing to the inter-~conueation of the Yasdell's, Severn and ‘ugenia Systema, 


and the method of keeping the records by the Mydro-Hlectric Power Commission of 
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Ontario, it 1s imprugticable to separate the records satisfactorily so as te 
indicate the actual peak on any one part of the Coubined Northern Systems. 
Briefly, 1% may be noted that in 1921 the total of loads billed to the manici- 
politics is nearly four times as groat as it was in 1914, the year when the 
Big Chute plant wis purchased by the Eyiro-Llestric Power Commiseion of Ontario. 

fhe ratio of consamers to population at the end of 1921 was 29.9 per cent. 
which compares weil with other systems. The general growth in the load and in 
the number of consumers has been comparatively steady making due allewunce for 
the abnormal conditions following the armistice in November, 1918, and the indi» 
Gations are that the demands are still increasing. 

the situation at the (oreofin tfisde 6 that the Severn dystem is leaded to 
the full capscity of the Mig Chute plant. The Mugonis System is likewise fully 
loaded and therefore has no spare capacity for the Severn dystem. It is pro- 
posed to develop the fort Severn site bat this has a comparatively amall cap~ 
agity and will probably £111 the load requirements for a year er two at most. 
The available power from the Orillia plant at Swift Hapids is very uncertain. 

Shis brings up the question of the ultimate ase of power in the district 
and the future source of power eupply. If Niagara power be used it would neces~ 
sitate the building northwards of e number of short tie lines, which must be 
sonnected to the Jevern System through frequency changers, since Niagara power 
is developed at 26 oycles. 

fo use power from the Vrench River for the Maskoka System and tor the 
Combined liorthern Systems, and possibly for the Bipiesmg Section and for the 
northerly portion of the Trent Section of the Central Ontario System, long 
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transmission lines from the #remoh Hiver te Hipissing, ond from Bipissing to 
Magskoxn, and from Muskoka to Wasdeli‘s and to the Trent Systeme woald ba ve~ 
quired, Ags all of these systoms are opersted at §2<oyalea, the use of Freush 
Aiver power, which ia sontexplated at 6).-ayales, would avoid the use ef fre- 
queney~changing apparatus. The development of the french Niver sites would 
depend on the growth of the losd on the Combined Northern Systems, and in the 
North Bay-to-Sudbury district to a sufficient degree to permit of their econo 
ioal use. If the general power demand contimies to increase at « rapid rate, 
the total economical gaapacsity of the French Hiver sites, which te probably about 
20,999 horse-porer, might be reached within a scepetively few yeorsa, in whieh 
case Niagara power woald fe 11 July reYornr6 source of mapply. from an operat- 
ing point of view it would be preferable to use power generated at 60-cyeles 
and avoid the complication of frequeney-chanyers, It is understood that the 
Hydro-Elestrie Power Cenaheoken oontemplstes the use of some Hiagara power 
through frequency-changers in the near future, for the Sagenia System, 

tr Niagara power be used it might prove desirable to separate a mumber of 
the mmicipalities from the present partnership arrangement on the Suvern jys- 
tem and add those muniolpslities te the Niegara System, im wkich case the 
acdounting should take into consideration the re-alloesation of the oost of 
that portion of the system so affeoted, 

Ou the other hand, if power bo transmitted from the French Hiver, a system 
of billing for each of the four cr five systems affected would have to be 


developed so as to tairly apportion the costs of the tranumitted power. 
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General. 

The figures of capital costs given in the table below, and plotted dia~ 
grommatically and shown on the aheet of curves on pope 26, were obtained from 
page 19 of the report on the ascounts of the Severn System by Nesers. Price, 
Vaterhouse & Co, to the Mydro-licotria Inquiry Commission under date of Nov~ 


ember 23rd, 1922, except for the years 1912 to 1916 inelusive, which were 
obtained from the Annual Heporte of the Hydro-Kleetria Power Commission: 


Table of (Prodedatre OYpiter Goats 


| Fiscal Year Ending October Sist. 
Capitel Asests 1922 4913 1914 1915 1916 
Power Development e349, 529 9549 , 529 $349 ,787 


frangmiseion Lines — #57 ,009 #298 828 02,711 26 207 Yo — 
Distrivating Stations _ " 


fotals $44,825 gash, 368 $692,193 prae.aer yen 


fable of Progressive Capital Costs (continued) 


ital Asset Viseal Yeor Bnding Octeber Sist. 
" “ 1917 1918 1919 1920 1921 


Power Development $361,505 $651,520 $633,690 $649,767 $662,253 
Tronemission Lines 409,551 627,295 647,404 662,257 869,977 
Distribating Stations 96,491 166,874 168,589 179,260 184,564 
Rural Lines (under 

gonstruction) + * - Wan ea 55 


Totals ese ,347 #26 69761, 549 4633 $1,591,274 $1,406,947 
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It will be noted that the totnl aapital sosts t the end of 1921, amount~ 
ing to approximately one million four Inmdred thousand dollars, is divisible 
roughly into six —ew and fifty thousand dollars for the plant st Big Cmte, 
tive hundred and seventy thoasund dollars for transmission lines, nd one 
bundred and eighty-five thousand dollars for trensforming and distributing 
stations. 

Zhe inerease in the investment in power development from 1917 onwarde te 
soccunted for principally by the expenditure of $272,594.86, covering the sost 
of installing the additions] unit with the necessary penstock and eyuipment in 
the generating plunt at Sig Chate, ani the erestion of 4 mchine ehop and ite 
equipment, amounting to v6, 0rf .4e {> Y 

fhe incrense in the investment in transmission lines is made up principally 
of the cost of constructing new lines to serve the municipalities of Alliston, 
Cookstown, Seeton, Tottenham and Bradford amounting to W115, 944.28; the pure 
chase from the town of Orillia of the transmission line between Big Chute and 
Switt hapida, amounting to approximately $20,000; and sundry extensions and 
additions to existing Lines, inaluding $17,643.32 vor new conductor s on the 
Big Chute to daubmishene line. 

The increase in the investment in distributing atatione represents ex- 
ponditures to and additions] equipment installed in the sixteen stations on 
the System, 

The expenditures on rarai lines inereused from $53.42 at Cotobder Slat, 
IPEL to Y14,4686.66 at October Flst, 1922. It has been estimated that addition 
Sl funds of #125,009 snd $350,090 respectively will be required hy the Severn 
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System in the fisenl years 1922 ani 1923, for the following purposes: 


Fort Severn Development # 25,009 $250,000 
nes and 


_ If these expenditures are made, the total investment in the Severn Syatem 
at the end of 1928 will be approximately one million nine hundred thousend 
dollars, of which sboat one-half would be for generating plants and the balance 
for lines ond stotions. 

She present aubdivided costs of the Big Chate plant are as follows: lands 
aud water rights, 71,540, Ly i Verconone, $145,865; power house, 
$57,646; equipment, $325,190; intangibles, $124,911; total $662,262, 


The table below and the diagrom on page 29 have been prepared to show 
the characteristics of the Severn System in terms of horse«power : 


Table of lorsu-power Developed, Consumed, Billed, ete. 


EL NET CRNA NAS te NNN At eI eet rt Na tahoe anid hmsionnbndh einer Anise, 7 
Piseal Year Ending October Sist. 
1914-1917 1915 1919 1920 19Z1 L9RZ 


LN A NALA ter tate hte te tnt eels theh ttimthesetnctnnnoYe eT ts ti 
EL’. Developed 24990 2,900.0 4,609.0 4,699.9 4,600.0 4,690.0 
E.?, Purchased ~ 1, 74607 1,698.9 $13.7 4786 ~ 
He? Developed plus Purchased — wighthigld 6,298.9 6,113.7 5,072.6 & 4600.90 
HLF, Consumed, Averse “ “ £,668.0 5,069.0 
fotal HP. Billed ~ 6,910.6 5,829.4 5,692.7 5,440.8 6,404.0 
HP, Billed to System from 

Big Chate 4,163.9 4,122.5 6,179.9 4,968.2 4,969.2 
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it will be noted that there are six different classes of horse~power shown 
in the table and on the diagram. These my bo explained as follows: 


Developed orse~power, 


The figures for plotting the curve showing the developed horse-power were 
obtained from the records of the Hydro~Hleotriea Power Commission and are the 
gum of the capacities of the various units installed im the Big Chate station 
expressed in horse-power at 30 per sent. power factor according to the ueaal 
Hydro-Bleotria Power Commeiesion rating. 


COPY 


The figures for the curve showing the horse-power purchased were obtained 


from the table on page 27, or im Exhibit I-a, in the repert of Price, Waterhouse 
& Co. on the “Investigation of the Agcounts of the Severn System", dated 5ov~ 
ember 26rd, 1922, Hydro-Ulestric Inquiry Commission file 208—0-2, dated Kovember 
200d, i922, and are the average values of horse~power purchased by the Severn 
Syaten fron the Kugonia ond Yasdell’s Systess. 


The figures for the curve showing developed plus purchased horse~power 
wore obtained by adding together the two first lines of the table on page 27. 
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The average horse-power consumed has been derived from the total mumber of 
kilowatt-houre given by the Hydro-llectria Fower Commission as being the total 
kilowatt-hours supplied to the Severn System for the years ending Gotcober Flat, 
1921 ani 1922, ‘he derivation was made by dividing the total kilowatt-hours 
per anmam by $,760, being the mumber of hours in a year, and reducing to horse- 
power by dividing by the factor 0.746. 


fhe curve of total nfrcedpoped B11 ed wmasylotted from data given in the 
table from which the figures for purchased horse~power were obtained. 

& subdivision has been mide between the horse-power developed at Big Chate 
and thet delivered to the Severn System from the Eugenia and “asdeli'’s Systems. 

& study of these curves shows that the demand on the Sig Chute plunt has 
increased although the total horse-~power billed dearessed about ten ver sent. 
between 1918 and 1922. This is explained by the large decrease in power pur- 
chased from the Yugenia ond Yesdeli's Systems. The load on the Eugenia System 
increased to such s point that all the capacity of the Mugenia Palisa plant was 
required to supply it. 


The diagram included as page 33 and the following table indiesute the 
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fractional eapital oosts per fiseal year per rated horse-power developed at 
different points of delivery, based on the figures showing the aapital coats 
of the System, and the horse-power duta given above. This sheet of carves 
therefore, indigates the caplial costs per rated plant horse-power with the 
spaces between adjacent curves pubtentine that portion of the total (delivered) 
qupital sust per herse-powsr chargesbie againat each of the items of the tuble, 
as follows: 


Zable of Capital Costs per Aated Plant Horse-power Developed 


Secahmiieeienll 


Visesl Year Snding Osteber Sict. 


L914 IVs 1916 1917 
Power Development -6O $120.50 $120.60 $124.60 
Troneniasion Lines 194.49 109.20 115.70 140.80 
Transforming and Distrilmting Stations 13.50 23.79 27.59 34.99 
Totals $253.70 $253.50 $263.80 $259.40 


Table of Capital Costs per Rated Plant Herse-power Developed (contimed) 


Wissel Year Ending’ Oatober 31st. 


1918 1919 1920 1921 
Power Development $150.36 G18?.80 $141.10 $141.80 
?ranemission Lines 181.70 119,00 120.20 123.90 
Transforming sani Distributihe Stations 67.690 36.60 39.90 42.1 
Baral Lines os eee ee 
Zotels Sete +40 $293.40 $399 «30 $505.90 


The large rise in the unit oests in 1916, 1917 and 1918 1s due to expital 
expenditures mide for which no additional power was made available umtil 1919, 
waen the now unit at Big Ohnte was placed in service with s consequent drop in 
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the unit sosts. 


The table below, giving the total smmal revenues of the Severn System, 
bus been prepsred by using the figures of Bxhibit I of the report on “Invest 
igetion of Adgounts of Severn System" dated November cord, 1928, Bydro-vlestric 
Inquiry Gonmission file Ho.20G-a-2, applying to the yeers 1916 to 1921 inolu- 
give. ‘the figures for the years 1913 to 1917 were obtained from the Awmal 
Reports of the lydro~iectris rover Commission. “he sheet of curves on page 


36 shows the revernes an Kopi) cfr. Y 


The table of total reverses ia as foligews: 


exiod 


Tear Bnd ing Ogtober DLBe, L9EG senvere § G,020,94 
Year Onding Sgtober Blat, 1914 assesses 42,169.10 
Year Ending Ostober Shab, LLB eevsecs 65,766.89 
Yoor Ending Coteber Slat, 1916 esseves 94,694.98 
Year linding Ooteber Sls: , 1917 e«se.e6 178,792.75 


Fiscal Year fading October Slat. 
Revenue from 1918 1919 1920 192 


Municipalities $1.08 980, 22 
Private Companies £8 ARS. Pe 
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fhe table on page 37 ghows the aoat cf power subdivided under vartoas head 
ings for the years 1915 to 121 inelusive. fhe fleures from 1948 to 1922 inelue 


sive are mule up from Bxhibit 1 of the Prias, Yaterhouse & Co. yeport dated 


Rovember 22nd, 19/i, while the figures for the years 1915 to 1917 inclusive were 
obtained from the Animal Aaports of the BiroeRieetria Power Commtacion. 

‘From this informetion and fron the table of total revermes it my be 
dedused that the municipalities were charged with the cost of power and the 
distrilmtion theseot, a5 Well a# with that portion of the fixed charges jor~ 


taining to the power me 
The headings wader Q Px oeste have been erouped are ar 


follows: 


Sperating Costa. 


Operating coats inelude the wages of power house operators, linemen, ste- 
tion attendants and so forth, power purchased from other sources, supplies and 
all miscellaneous items usunlly grouped under this heading. ‘The power yarohssed — 
by the Severn System was a very congidereble portion of the total operating | 
eosts and has been shown separately beth im the tables and on the sheets of 


Sarves. 


Under maintemmce heve been placed all the items for labour and materials 
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charged in the books of the Commission as againet the individeal portions of 
the plant, stations, lines and distributing stations, and these have been 


grouped together from the individuel figures in the Yrise, Vaterhouse & Co. 
report, tO make ore item, 


Under the heuding of overhesd and general expense are suchitems as 
salaries of local officers and clerks, printing and stationery, atores opera~ 
tion, taxes, insurance, rents, lege Sapenss, miscellaneous office supplies 


and so forth, all in Ot oe, 9, Bs Vaterhouse & Co. report, sup- 
plemented for the years 19 o T9317 inolusive, from the Annual Aeports of the 


Bydro-Llectria Power Commissions 


The figures for interost inelude all interest charges shown for the capital 
invested in the System. 

fhe renewal agccunt includes #11 items shown os chargeable against renewals 
in the same report, while the figures for einking fund and for sont ingeneles 
have been transferred diresetly from the report. 

The sheet of curves on page 59 ia the direct plotting of the fleures in 
the table below with the spaces between adjacent ourves indieating the amount 
chargeable against that partioular item. ‘ho figures are as follows: 
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fable of Total Annual Costs of Power 


Piscal Year Bnding October Fist. 


1913 1914 1915 1916 1917 
ANNAN A NOON NNER ET A ON LM ALAND ALLL LANL ALLA SONS AN LLL ALLL ALAA AAL ILO AN A LALLA SLADE, 
Power Purchased $35,966 $16,192 ~ $ 6,366 56,917 
Spamaving { g.aga) | } 
Maintenance ~ { *errs) *614,772 18,162 $1,041 
Overhead and General Expense o ce { } 
Interest 605 15,161 29,502 29,920 32,364 
Renewals L655 fa G16 12,692 10 28 60,470 

Totals $6,924 $42,160 $66,766 $94,694 $172,792 


fable of Total Armmnusl Costs of Power (continued) 


Piscal Year Ending October Slet. 


ee CYP VY 1919 1920 1922 


Power Purchased % 45,667 @ 48,470 # 12,853 @ 18,782 
Operating 11,390 16,498 15,467 20,068 
Maintensnce 19,096 21,134 17,700 24,696 
Overhead and Generel Loxpense 6,119 20,146 26,772 26,465 
Interest $5,746 65,041 62,755 62,716 
Renewals 24,876 $4,930 37,883 $7,906 
Sinking Fond 5,788 12,717 16,459 19,046 
Contingencies : 1,46 a: of 


fetals $147,622 $208 , 392 £191,292 $213,028 
scccveastnanitlaremeretinnnnceinbasnie sensative ANTENNA CAO ODL ALAA AAR ANAL AAO AD AAAS 


It will be noted that in the year 1921 there is & small difference between 
the total revenue and the total cost of power amounting to $1,102.80, which 
represents the profit on power sold te private companies, undistributed to 
municipalities, It is explained that this smownt has been transferred to the 
reserve for contingencies, thus making the total revenues and the total costs 


of power balance in each youre 
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Percentage Coats of Zowor, 


__ - She table below ond the sheet of curves insluded es page 41 show the 
cost figures a6 percentaces of the total sest of power per anteum, and these 
are included as a method of comparison with other systems or similar proper- 


ties: 


®able of Anrual Costs Gubdivided by Percentages 
Fiseal Year Banding October Bist. 

1918 1919 1920 1921 
Power Purchased 29 6 20.9 be? 8.9 
Operating i) Gel 92h 
‘Maintenane ne Gk > Y 104 945 11.7 
Overhead and General 9.9 14.9 12.6 
Interest 24.2 RV ak $2.8 29.7 
Senewals 14.8 17.2 19.8 18,9 
Sinking Fund 206 6.2 8.6 9.0... 
Contingencies Be ER ee: NERO CRE Re | 


Yotals 100,.9% 100.0% 100, 0% 100.0% 


The table on page 45, and the sheet of curves included as page 45 show 
the smounts set aside aa reserve for renewals as they exist at the present 
time on the books of the Hydro-Llestric Hower Commission. is stated on page 


16 iu the report of Price, Yaterhouse & Coe, the reserve is based on an anmial 
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charge of 8.75 por cent. of the deprociable capital investment, together with 
interest at the rate of 4 per cont. per annam on the balance, Mis follows the 
usual method, known as the sinking fund basis, for providing a fund for renewals % 
for plant deteriorating in use. The useful life in years of essh portion of the i 
depreciable capital invested, the replacement soat, amd the residual or scrap 
value of the articles at the end of thig time are all estimated, and an amount 
is set aside which when compounded at an assumed earning rate will retire the 
total amount to bo provided for at the ond of its own partiowlar usefal Life, 

Tt is understood that dt is the practice of the lMydro-Zlestria Fower CemLesion 
to spend suvficient money on maintenance agewmt each year so as to koep each 
and every portion of the Gatek dr Pood: ion to operate in acgordanae with 
the requirements of gconomical production, which it is stated ia oomaidered to 
be about seventy-five per cent. as good as its original new condition, This 
being so, it wss considered in this report that the renewal aceounts should be 
atudied in connection with and appiites to the renewal of only twenty-five per 
oent. of the supital sonserned. 

The annual rate of 2.75 per cont., we are advised, is based upon a re 
Glassification of the various properties in comestion with the Jevera System, 
from which the uskuaene of the HydrosLlectric fower Comission dedusted certain 
properties of a substantial nature which they considered should have no pro- 
visions for renowils, for oxample reinforsed concrete dams, floodage, water 
rights and so forth. Darin the past months the “npineering Department of the 
Hydro-Electrie Power Gemienton, together with the heads of the varivus depart- 


: ments, have been oarefully studying the question of depreciation rates, and we 
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are advised that they are now considering further reduction of the renewal al- 
lowances, to be mde retroactive for ao period of yours. ‘This would heve the 
- effect of ailding up the reserve fund in future at a slower rate, and of cor 
4 réspondingly reducing the armmual coat, and conseqaently reducing the total 
aimual cost of power. 

There are one or tea points which should reosive carefal consideration in 
denling with the question of these reserved for renewnls. One is the proposed 
change in the estimated length of usefal life of the various portions of the 
equipment, whieh will materialiy affect the armel allowances, ond the ether 
is the question of the proper rate of Interest te be shosen in estimating the 
earning power of the invegted Eapotrs Naas. 

& strict theory of the earning power of the renewal fund would take into 
consideration not only the method of investing the fund, for oxample whether 
it be used in making extensions and betterments in the Uystem as has actually 
been done, or invested in separate securities and treated like o trust fund, 
bat also the rate of ammal interest, which should be sdjusted each year in 
accordance with the netual value of money. The legal limitations of the allow 
able investment of the fund should slso be kept im mind in thie connection. 

At the present time the total depreciable aapitel is probably in the 
neighborhood of one und one-quarter mlliioms of dollars, while tha reserve 
fund amounts to two handred snd twenty-seven thousand dollars. As & large 
portion of the total depresiable exapital has been invested within the past few 
yours, and as the useful life of wash portion of the equipment is really in 


the early stages, it would therefore appear that the present total acourmlations 
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of the fund as applicable to twenty-five per cent. of the total aeopresiable 
Capital, is somewhat larger than is necessary, taking all the above factors 
into consideration, The reserve for renewala on the basis of 2.76 per cent. 
is as follows: 


Table of Keserve for henewals 


Feriod Provision Interest Together 
From 1912 to October Slst, 1916 @ 64,158 @ 2,065 $ 56,213 
Fiseal year ending October Slat, 

1917 20,991 2,241 23 232 

1918 24,577 5,178 27 , 785 

1919 hye 4,288 39,216 

1920 C O Oe 5,857 43,740 

1921 MAY Le Lebo RS tel nt 

Together $210,444 $25,225 $235 668 
Miscellaneous deductions nh BRL 
Total at October Slat, 1921 $227 ,B47 


The study of the financos of the System shows that a reasonable amount 
has been set aside as sinking fund to provide for the financial obligations 
gonseriing the properties, “he total asount is given in the Price, “aterhouse 
& Co. report as $59,961, of which amount $45,614 was gharged to municipalities 
and 916,347 to companies, 

This amount shows the aggrequte amount of the sinking fund collestable at 
Ostober Sist, 1921, from eleven mmioipalities which have taken power for six 
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‘ 


‘years or longer, the initial charge being made in tho sixth your's power cost. 
fhe sinking fumd charges deferred at October Slet, 1921, amounted to $44,742, 

 -Yepresenting deferments, as permitted by the Act, for a period ef from two to 

four years in respect of sixteen mmnicipalitiar. 

It io interesting to note that in the esse of Victoria Harbor there is 
apparently « considerable difference in the methods of billing fer power to 
thet stipulated in the contract with that menial paditys Price, Watavnodee @ 
Cos state in their report that Visteria Harber is mpposed to be charged 
$16.50 per horse-power por anoum for all power taken at the interswitching 
station at Waubanshanes The clouses in the present standard eontract form of — 
the Hyire-Ulectric Power © } Pi to sinking fund and te the neieeien 
ahip of the Commiesion are eleo ateted to be omitted from the Tietoria Karbor 
gontracte Apparently Vigtorin Marbor is being billed on the coat bacie, In~ 
Glvding sinking fund, inetest of in aocordance with the cortraet it has with 
the Gormission. The coat bacie ia stated to be between 640,00 and 660,00 per 
herge-porer per annunt.s 

Certain individual onetemers are cleo apoarentiy oredtited with large sinke 
ing fund payments. The question of these eustesers being charged with eink ing 
fund end so, theoreticsliy, at least, obtaining an equity in the System, should 


be studied and the accounts adjusted if necessary. 


Reserve for Contingoncios. 


A atudy of the accounts of the Jystem shows that up te the end of 1921, & 
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total reserve for contingencies has been set aside amounting to 14,240 made 

up of an anuueal charge of 25 cents per horse-power on the average pov er billed 
to the municipalities and to sundry oustomers, and of certain profits realised 
on sales to suniry customers, together with the profit from the sales of mia~ 
eellaneous equipment, and an allowmee for interest at foar per sent. per annum. 
From this sum has been deducted wboat 67,112, Including 93,919 loss on a Can~ 
adian General Blegtrie generator transferred from Collingwood te the Bagenta 
System; an amount of $566.09 being the installation and renewal scets of a 
66-inch gate valve tronsferred to stores, end $295.00 covering the cost of 
repeiring a transformer dumged by Lichtning. 

Considering the noark iodo) Fleas ent be occasioned throagh catastrophe, 
it is felt that the total amount at the credit of thie fund, mmely about 
$7,128, should be augmented by inoreasing the annual sllowance for sontingen- 
eles, and when a reserve of say $20,000 or $49,099 will have been tilt up, 
the rates gan be readjusted to sait the conditions found after several further 


years of experience. 


The records show that the System es « whole has been bllled with the oost 
of power in accordance with the book-keeping methods of the Hydre~Slestric Power 
Comission since 1913, and that there are now no deficits or surpluses for the 
System as a whole. This does not tuke into account the logal distribation in 


the various municipalities, which is done by the municipality iteelf or by a 
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separate commission in such municipality, and where the profits or losses are 
not ineluded in the acsounts of the Hydro-Kliectric Power Commission for the 
Severn System. 


Tn order to reduce the total revemmes and total sosts of eperation to a 
basis where these would be comparable with other systems and to sgree with the 
usual practice of similar companies and of distritation authorities, a set of 
diagrams has been prepared to show the revemes per horse-power per suman from 
different main groups or Gxohitofelony of consumers and to show the revenue 
per horse-power per annum for different bases of horse-power, 

in a siatier manner, the total gosts have been reduced to costs por horeo~ 
power per snnum for different bases ef horse-power and have aleo been analysed 
te show the total anmal costs subiivided into fractional amounts shargeable 
against each kind of expense based on the horse~power rating of the plant and 
also on the average nerse-power billed. The following series of disgrome with 
the table of figures for each, show these various items in detail. 

The various revenues for exch classification of horse-power are given in 


the following table, and on the sheet of curves on page 49 herent. 


| nin ls omic mg stares ot ode 08 Detacent 3938 +d aa 
nnn OD am 


Cr ee 
© alimea tnsee Inet bee oe! Sabie ihe wave Santis Setad ade Woda 
"eee anelig est Yo caktwe tmOGRET ek! mE ewad oaunGLe Ro dabK too semem Be 
| dite enivegett S0 ro tiee yaixeLio’ ant beLind weumeqaerad sroeye ont ao ome . 


; 
sAhteh a2 exk aowkiey eomlt wore give wi wot Yo oldad etd 
% 


So 


‘at evi tin caveqeorved %0 tatdasttiegste tue “Ot encore cxntigy antl | 
Anwred 0 wana morn th taede oft im Aus .e6des extwokih oft 


——— ETS AG Ae 
{ Wa ter J. Francis & ComPANy. 


Copy FoR ENcLosure to Mr. Je Allan Ross. 


(46) 


Sable of Asvenes per Horse-power per snmum 


Piseal Year Snding October Sist. 


het ny aeccinccheatide calle 1919 1920 we 
Developed $69. 99 $44 34 41.58 $46. 12 
Developed plus furchased $1.82 32.29 B74) 41.88 
Consumed ~ ~ ~ 82.69 
Billed 25.94 She9) 23.69 38.99 


The three sheets of airves on pages 51, 53 and o4, and the table s on page 


60 ghow the detaila of the sosts per anmam oh different beaes. 
The figures from which Ge. /Lotted are the figures for the operating 
costs given in the table on page 37 divided by the figures for the various 
Glasses of horse-power alrendy given in the text. ‘The sheet of gurvea inobaded 
ae pege 51 indigotes the total sosta per horse~-power per annum for the different 
elassifioations of horse-power already disqussed. it will be noted that the 
total aoate per horceepower in the fiseal yeur 1921 does not balanve with the 
total reveme per hores—power on account of the fact that in this year a email 
profit was shown o4 ths power supplied to sundry aictomers, but thia was later 
added to the riserve for cont Langone les. 

The sheet of curves on page 53 entitled "Subdivided Costa per Jorse-power 
Developed", indientes the subdivision of the total annual costes as between oper- 
ating, maintenanee, overhead ond general expense, interest, renewals, sinking 
fand and contingencies, divided by the total amount of horse-power developed in 
the Big Chmte plant. Ginmilarly the sheet of curves on page 04 indicates the 
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(50) 
subdivided costs per horse-power billed: 
fable of Zotal Costs per Norse-power per Annum 
Fisoal Yeur inding October Slet. 

1916 1919 1920 1921 
Ret CL OECTA La HATE ON ttt Etats sentences ter atncetnn sieht tatty rasometicntaast 
H.?, Developed $50.99 $44.21 $41.63 $45.87 
HP, Developed plus Purchased Shot 32.29 37 41 41.69 
He¥. Consumed ” ~ 82.17 

3 SkePA 88.60 80,79 


Zable of Subdivided Costs per Horse-power Developed 


ete ttaearaatiaeiniaiatteaeinnaen ait naieaaeneienedtienaaenbenibeneamtainenmen een rT 
Fiseal Year Snding Oatober Slet. 


1916 1919 1920 1922 
Maintenance 6.59 4.645 3.86 6.87 
Overhead and General Lxpense 2e79 4087 6.91 6.76 
Interest 12,82 11.98 13.62 13,62 
Renewals 8.49  %eBS 8.25 8.25 
Sinking Fund 1.29 R77 Seb? 414 
Totals $50.90 $44.21 $41.68 $45.87 
Table of Gubdivided Costs per Horsepover Billed 
Visoul Year inding October Slst. 
1918 i919 1920 1921 
etek 1.92 2266 2.72 3.48 
Maintenance 3.288 3.62 S11 4 SA 
Overhead and General Ixpanse § 3+56 5648 4.70 4-86 
Kenewala ee 5,99 es $98 
Rolf Re 3.59 
Sinking Fund o ~ e 
Contingencies . 
Totals $25.04 $34.91 $33.69 $33.78 
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The engineers of the Lydro-lllestrie Power Commission state that prior to 
1921 there ls no reliable reserd of the number of KLlowatt~hoere suy pplied to 
the Bevern dystem. It is estimeted by them that the total xllow:tt-hours 
consumed in 1921 for the ievern System amounted to 16,794,761. This being 
the only figure available up te that date 1¢ is impractiouble to plot diesrams 
for kilowtt~hour consumption or costs, and the only thing possible lea te show 
an analysis or subdivision of the total coste bused on the average horee-power 
consumed md the kilowatt-hours for 1921. Vor 1922 the kilowatt-hours are 


about 19,996,108. whe “ences ps » Eas 


fable of Subdivided Coste per Average Horse«power and per KLlowtt-hour 


im 1981 
Dollars per H,}. Cents per X.W.H, 

Power furchased @ 7.31 0.112 
Operating — 7.79 0.119 
Ha int enanse 9,63 0.147 
Overhead amd General Expense 10,30 9.158 
Senewala 14.76 Oe B26 
Sinking Mand 7.42 00113 
Contingencies — RAR MAA NENA 

fotals $62.17 1.257 


Since, in this year, the ecoounts show a small profit on the sale of power 
te sundry customers, the revenue por average horse-power consumed ani the 
revemue per cilowntt—-hour for 1921 are slightly higher than the total sosts. 

The revenue per average horse~power sonswmed in 1921 was $82.60, and the 
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reveme per Kilowatt~-hour was 1.265 sents, 

The following tables, and the sheet of ourves included as page 67 show 
the kilowatt-hours per consumer supplied for dif erent purposes in the various — 
manisipslities of the Severn System for the year 1921, and also show the kilo~ 
watt~hours consumed for various glasses of service averaged for the whole of 
the Severn System from 1919 to 1929 imolusive. The figures indicate the 
difficulty of compuring one place with another, as will be seen by the wide 
variation in the details given for the various places. 


tion by Muniaipallities 


24 

25 

21 

3 

14 

Tottenham £49 278 Fs} 
Victoria Harbor $02 B9R - 
Wau bau sheng 20S 467 3 


* 1920 figures 
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The figures for the average number of kilowatt-hours used for domestic 
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Lighting and for comercial lighting threugnout the fystem, for 1918, 1919 snd 
1920, are shown in the tadle below: , 


fable of Kilowatt-hour Consumption - Various Classes 


. Gal. 
wis on 1920 
Keele por Domestic Light Consumer 296 B24 421 
Revels por Comercial Light Consumer 792 614 ‘926 
Ssury « 


3 
A summery of 6 number of “thrice a pointe which have been stadied 


and discussed in the foregoing report may be of advantage in continuing the 
consideration of the economics uf the Severn System, They are as tollowas 


(i) The oppital coste of the Severn System contain aa item of about 
£124,000 representing the value of tho intangloles teken ever with the 
Big Ghete plant. ‘The capital costs of the Big Chute generating plant 
shev reasonable construction costs, and now stand at about $142 per 
hores-power« 


(2) Capital costs projected for 1922 and 1923 smounting to about 
«$478,000 will, if carried out aa contemplated, make the totel investment 
in the Severn System approximately 21,900,006 at Oetober, 1923. 

Of this contemplated expenditure about 276,000 in stated te ve for 
the Port Severn porer development, and sbont §106,000 for miscellaneous 
extensions to tranemission lines and distributing stations, and about 
$100,000 for extensions to rurel lines. 

The estimated development of the Port Severn power plant represente 
& capital cost per horse-power of about $250 based on tho assumed regu- 
lated flow. If 1,800 horse-power be developed, the capital cost per 
horse~power installed would be sbent $185. These figures are fairly high 
when it 1s considered that the dom is already wilt at the expense of the 
Federal Government, but as the power will be used locally the transmission 


line costs will be low. 
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(3) To facilitate future economic studies, and to assist in operating 
efficiency 1t would be well to consider keeping accurate records of 
kilowatt-hours used at essh principal consuming point on the System. 


fa) the market for power has been well covered in the district. The 

‘ density indicates a high persentoge of consumers per gapita of popala-~ 
tion. The demand for slestriaity is apparently still growing and tndi-~ 
ations are that further sources of power supply must soon be provided. 
the ultimate demand for power and ultimate soureas of supply should be 
eonsidered in the near future becsuse the leeel economical power sites 
Will probably acon all be utilised, 


(5) the reserve for renowsle should be carefully considered in ite 
relation to the recently revised estimuted usefal Life for various 
portions of the property, end alse adjusted te oliow for the actual 
sost of money year by yeur,. 


(6) the reserve for contingenaies has been called upon to replace pro- 
perties damaged or destroyed by catastrophe, to nearly one-half the 
total acowmiat ions. ; that the meerve for contingencies 
might with advanta:e\be . Gnd yearly results noted so as to 

_ @ventually devise 4 proper yecrly allowance for the fund, 


(7) the eperating records indicate that the System is being operated so 
as to supply power at gout, there belne practically mo differences between 
total revemes ani total goste as shown on the Commission's books. 


(8) The question of sinking funds should be studied in its relation to 
the case of Vistoria Murbor and of those Individual consumers who are 
apparently building up an equity in the System witht actually being 
partners in it. 


Consult ing Pugineer. 
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